Abstract-PT. XYZ is one of the companies engaging in fast moving consumer goods (FMCG) sector and produce soft drinks as its main product. In supporting the product distribution to its customers, PT XYZ has several administrative offices and distribution centers (DC) which spread across each region. The DC has main function as the warehouse which has storage activity before the products are distributed. One of the DC is located in Bandung, West Java. DC Bandung itself received product shipments from three factories, such as Cibitung, Cakung and Tambun. Related to the product shipment, DC Bandung has not determined the replenishment policy, and this condition results over stock at some periods, due to the unscheduled delivery time and undetermined product quantity. This condition gives a big impact to the total inventory cost that has to be borne by DC Bandung. This research was conducted to give the proposal of product replenishment policy using mathematical model with mixed-integer programming method as one of the linear programming types, which aimed to minimize over stock and total holding cost in DC Bandung with several constraints. Mathematical modeling is involved in this research as an approximation to the real replenishment system in the DC. The results of application of the proposed method are in the form of analytical solution, such as order quantity, and reorder point of each product that will give an impact to the total unit inventory and the total holding cost in the DC. The results calculation of replenishment policy provide savings on total inventory costs as much as IDR 23,800,981.20 
I. INTRODUCTION
PT. XYZ is one of the companies which produce packaged soft drink in Indonesia. The company structure of PT. XYZ consists of factories, administration office, and distribution center. In supporting the distribution activity to its customers, PT. XYZ has 12 administration offices, and several distribution centers which spread across all regions in Indonesia. One of them is located in Bandung, West Java. DC Bandung is received product shipment from three factories, which is located in Cibitung, Cakung, and Tambun.
One of the supporting aspects of distribution activity is inventory. According to [1] inventory has an important role in company's performance because it exists in all steps of supply chain. The amount of excess inventory (over stock) will cause waste and will affect the high cost of inventory. In contrast, if the amount of inventory is too small, it will cause stock out so that the company could not fulfill customer demand [2] . Thus, inventory management is one aspect which can be used to measure the performance of PT. XYZ. Graph-1 shows the inventory position of products from the Cibitung factory.
Graph-1 shows that the number of stock position is above the maximum stock limit in DC on several periods and this condition known as over stock. The cause of over stock on DC may vary depending on the regulation on the DC itself. In this case, one of the causes of over stock is unscheduled replenishment time and quantity, so that the product accumulates in several periods as shown in graph-2 Graph-2 Comparison of the Target and Order Quantity on January 2017
Based on this problem, the solution needed is the proposed policy of replenishment schedule from the factory to DC Bandung to reduce the over stock occurred in DC.
II. LITERATURE REVIEW

Supply Chain Management
Supply chain [3] 1. Cycle Stock Cycle stock is an inventory that arises in the supply chain as the result of fulfilling inventory sold or used in production. Cycle stock is needed to meet the demand under certain conditions, that is, when a company can predict demand and lead time.
2. In-transit Inventory These are items that are traveling from one location to another. In-transit inventory is also considered to be part of the cycle stock even though this type of inventory is not available for sale or sent until after arriving at the destination. request function during lead time.
The in-transit inventory provides security during supply delivery times.
Safety or Buffer Stock
Safety or buffer stock is an inventory that occurs because of uncertainty in demand and lead time. Safety stock also serves to deal with Order Quantity Target fluctuations and uncertainties in demand, supply, and lead time.
Speculative Stock
Speculative stock is an inventory held for reasons other than to fulfill the demand. For example, the reason for purchasing a material with a larger volume than is needed because material prices are predicted to be increase or material gaps occur 5. Seasonal Stock Seasonal stock is a form of speculative stock which is included as an accumulation of inventory before the seasonal period begins. This often happens in agricultural products and other seasonal products.
6. Dead Stock Dead stock refers to existing items but do not have requests for certain periods of time. Dead stock has the possibility of experiencing obsolescence in storage.
Dynamic Lot sizing
In the scope of inventory management, dynamic lot sizing is defined as generalization of the EOQ model where the demand is varies for each product [7] . There are three aspects that influence decisions in procurement, such as [8] :
1. Minimize costs 2. Strategy (fulfillment of demand), and 3. Other limiting factors (warehouse capacity, etc.)
Integer Programming
In general, the linear programming (LP) model is used in determining solutions to problems to achieve several objectives and has several limitations, such as limited resources, etc. [9] Components of the LP model include decision variables, objective functions, and model limitations that consist of decision variables and parameters [9] 
Total Holding Cost Calculation (Existing)
In this case, calculation would be conducted by two sample products. Such as TBS 220 ml and TBE 350 ml k12
1. Demand Demand is defined as sales target which is determined by the factory. 2. Order Cost Order cost is the cost due to an order made from DC to the factory. This cost is fixed for each item order [10] . The order cost is 
Optimal Order Quantity & Shipping Time Calculation
In this problem, the proposed solution method is by using mathematical model with mixed-integer programming. Mathematical modeling is the methodology proposed by Daellenbach which starts from system modeling and ends with mathematical modeling along with verification and validation [11] .
While mixed integer programming is used to calculate the optimal reorder point and order quantity.
The mathematical model used in this research was first proposed by previous research about multi-item dynamic lot sizing which conducted by J. Gutierrez, M.
Colebrook B. Abdul-Jabar and J. Sicilia [8] . This mathematical model aims to determine the optimal quantity and time of products that must be shipped from the factory to the DC. The notation used in this study is shown as follows [8] : 
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The calculation process is done by using MATLAB R2016A application. The output of this calculation is the number of inventory and order quantity of products per day. Table-4 shows the output of order quantity calculation with suggested method for January 2018:
